SUMMARY The incidence of holoprosencephaly with normal chromosomes has been estimated at between 1 in 16 000 and 1 in 53 394 live births. It has been found that during a 3-year period in the Bristol and Weston Health District there were six cases of holoprosencephaly, two of which were familial, and these cases are described. This represents an incidence of 1 in 5200 and during the preceding 3-year period the incidence in the same area was 1 in 14 520 births.
In early reports of holoprosencephaly, chromosome studies were not available, but when this technique became routinely performed it appeared that patients with this anomaly could be divided into two groups: firstly, those with multiple extracephalic malformations who had chromosome abnormalities especially of the 13 to 15 group and, secondly, those with trivial extracranial malformations who had normal chromosomes. Exceptions to this concept do occur and in a review of published reports in 1976 Ming et al3 described 21 cases of holoprosencephaly of which 10 had a normal karyotype and 11 had various chromosome anomalies, of which the 13 to 15 group was most common. These 11 invariably had multiple extracephalic abnormalities. It is now accepted that approximately half the cases of holoprosencephaly have normal chromosomes and half are associated with chromosome abnormalities.
The basic pathological malformation in holoprosencephaly is failure of the embryonic prosencephalon to develop into two normal cerebral hemispheres. The term holoprosencephaly is used to cover a graded series of malformations from the most severe with cyclopia, proboscis-like nose, median cleft lip and palate, and single ventricle, through orbital hypotelorism with flat nose and normal lip and palate (usually with a single cerebral hemisphere), to the least affected end of the spectrum Received for publication 14 June 1983. Accepted for publication 3 August 1983. with a normal face but absent olfactory bulb and tracts.
The degree of facial malformation usually parallels that of the brain, so that those with the most severe facial malformations have correspondingly severe brain malformations and this correlation has been described by DeMyer et al.14 It follows that although most patients with holoprosencephaly have severe malformations which are not compatible with life, those with minor anomalies do survive but with a variable degree of handicap.
Methods
During the 3-year period from 1 July 1979 to 30 June 1982, six cases of holoprosencephaly have occurred in the Bristol and Weston Health District (formerly the Avon Area Health Authority) and are described later. The six cases were identified by going through the records from the two special care baby units in the area, to which all the babies with this anomaly would have been admitted. No case was known to have been born outside these two maternity hospitals.
All the cases were diagnosed in the neonatal period and all had normal chromosomes apart from one where there was an abnormality of the X chromosome (see case 4). Four of these infants had necropsies which confirmed the diagnosis of holoprosencephaly, and in the remaining two necropsy was refused, but the facial appearances were considered characteristic of the anomaly.
Minimal diagnostic criteria are considered to be orbital hypotelorism with variable features of incomplete midline development, such as cleft lip and palate and absence of the philtrum or nasal septum. Absent olfactory bulb and tracts have been described as pathognomonic of the condition,'4 but this abnormality is usually only confirmed at necropsy. During the same period there were two 21 22 patients with facial features of holoprosencephaly who had trisomy 13.
To obtain the incidence of holoprosencephaly the total number of live and stillbirths was ascertained from figures from the Avon Area Health Authority. To investigate if there were any cases of holoprosencephaly among the stillbirths, we studied the stillbirth registers but none had abnormalities suggestive of this diagnosis apart from case 3. Ninety-three percent of babies stillborn and those who die in the neonatal period in the Bristol and Weston Health District have necropsy examinations and all necropsy reports during this timre were studied.
A similar procedure was undertaken from I July 1976 to 30 June 1979 to obtain the incidence during the preceding 3 years.
Case reports CASE I
This female infant was born to a 19-year-old married primigravida and a 36-year-old father. The pregnancy was complicated by low urinary oestriols. Labour started spontaneously at 41 weeks and delivery was normal with Apgar scores of I and 5 at I and 5 minutes. The baby required intuLbation and ventilation for 4 minutes.
Birth weight \w\as 2 290 kg and on examinatioin there was bilater-al microphthalmos, hypctelorisni, and bilateral uinstable hips. At 2 hours the baby became cyanosed and started convulsing. The neonatal period was complicated by temperature instability, poor feeding, thrombocytopenia (for which antiplatelet antibodies were found in maternal blood), and continued convulsions. An electroencephalogram on the 1 Ith day was abnormal, suggesting a structural lesion.
The baby's condition deteriorated and she died on the 26th day. Necropsy showed an absent left optic nerve, absent olfactory nerves, and a common cerebral ventricle consistent with holopro3encephaly. CASE 2 This male infant was born to a 24-year-old married primigravida and a 27-year-old father. The pregnancy was normral and there was spontaneous onset of laboLur at 42 weeks. Delivery was normnal, with Apgar scores of 7 and 9 at 1 and 5 minutes, and his birth weight was 3 390 kg.
On examination there was micro ,ephaly, a midline cleft lip and palate, hypotelorism, and depressed nasal bridge. The baby had generalised convulsions from the age of 2 days. A CT scan was performed on the 10th day and showed grossly dilated lateral ventricles with thin cerebral cortex consistent with E S Saunders, D Shortland, anid P M Duinuz hydranencephaly (figs 1 and 2). The baby died on the 26th day.
Necropsy showed a single cerebral hemisphere with closely approximated orbits and absent olfactory nerves. The mother has subsequently given birth to a normal girl and boy. CASE 3 This was a stillborn male infant born to a 25-year-old married primigravida and 30-year-old father. Pregnancy was complicated by vaginal bleeding at 11 weeks, and at 37 weeks labour was induced because of hypertension, hydramnios, and breech presentation.
At delivery, hydrocephalus was present which required draining to allow birth of the head. At necropsy the birth weight was 2 510 kg. The facial features are shown in fig 3 and 
Results
During the 3-year period from July 1979 to 30 June 1982, there were six cases of holoprosencephaly as described, and the total number of births in the Bristol and Weston Health District was 31 225. The incidence of holoprosencephaly was therefore I in 5200.
Discussion
The incidence of holoprosencephaly with a normal karyotype has been reported at between 1 in 16 00015 and 1 in 53 39516 births. During the past 3 years in the Avon district we found the incidence of holoprosencephaly to be 1 in 5200 and this is much higher than previously reported. The incidence for the preceding 3 years of 1 in 14 520 was, however, comparable with some previous estimates.
Although the number of cases is small, applying the Poisson distribution, the increase in incidence from that reported at in 16 000 to our incidence of I in 5200 is statistically significant (p<0.05). The increase in incidence which occurred during the two consecutive 3-year periods studied is also statistically significant. Further studies will be needed to see It is interesting that in case 4 the karyotype showed a variation of one X chromosome usually found in Turner's syndrome. Although the baby's length was normal (50 cm), the limbs were noted to be short, and it is possible this baby had Turner's syndrome in addition to holoprosencephaly. An abnormality of the X chromosome with holoprosencephaly has not previously been described. Unfortunately this association could not be proved as no necropsy was performed.
Although most cases of holoprosencephaly are sporadic, there have been several reported cases of familial holoprosencephaly with normal chromosomes,4-10 and our cases 5 and 6 belong in this category. There have been more female than male cases reported and, as a result, an X linked mode of inheritance has been proposed.15 It has also been postulated that the familial cases are the result of a single gene defect with variable expressivity which is transmitted as an autosomal recessive trait. 18 The recurrence rate would therefore be 1 in 4 and this is consistent with previous familial cases. The sporadic type has a minimal risk of recurrence and this is important for genetic counselling.
As yet there is no known method of determining to which group the parents of an affected baby belong. For the future, however, as ultrasound techniques improve, affected fetuses could be recognised and termination of pregnancy offered. If the ultrasound examination is not conclusive, fetoscopy could be performed, bearing in mind the procedure is not withouLt risk.
